Using data from the 2012 Programme for International Students Assessment (PISA) for Italy, this paper investigates whether financial literacy skills play a role in shaping the value that high school students place on schooling. We hypothesize that higher financial literacy may foster students' awareness of the financial and non-financial benefits of gaining additional education, together with the costs associated with poor school outcomes. We complement OLS estimates with an instrumental variable (IV) approach to recover a plausibly causal effect of financial literacy on the school outcomes of interest, namely (a) truancy and time spent on homework outside of school (time commitment to education), and (b) attitudes towards school (attitudes). Results suggest that higher financial literacy increases students' perceived value of schooling by boosting their time commitment to education. Conversely, there is no evidence that financial literacy shapes students' attitudes towards school. We see this finding as consistent with the idea that adolescents' behavior is easier to measure objectively and reliably than attitudes.
I. Introduction
Financial illiteracy among the youth is widespread (Chen and Volpe 1998; Mandell 2008; Johnson and Sherraden 2007; Lusardi, Mitchell, and Curto 2010; Lusardi 2015a) , and a solid body of research has shown that poor financial decisions on the part of students might have serious consequences for later-life outcomes (Xiao et al. 2014; Lusardi and Tufano 2015; Brown et al. 2016) . Nevertheless, very little is known about how financial literacy at young ages interacts with school-related outcomes. In particular, no research has focused on financial literacy as a skill shaping students' perception of the intrinsic value of education. This paper seeks to fill this gap.
Financial literacy is an important component of sound financial decision-making. Lusardi and Mitchell (2014) define it as "people's ability to process economic information and make informed decisions about financial planning, wealth accumulation, debt, and pensions." Yet what financial literacy is, what it measures, and when it develops are still the subject of scholarly debate (Xu and Zia 2012; Fernandes, Lynch Jr., and Netemeyer 2014) . In this study we welcome the idea that financial literacy embodies a multidimensional set of skills that originate early in life in the context of the family (Chiteji and Stafford 1999; Lusardi, Mitchell, and Curto 2010; Mahdavi and Horton 2014; Grohmann, Kouwenberg, and Menkhoff 2015) and is shaped throughout the life course by means of interactions with the external context, including the school environment.
Schooling is the most traditional form of human capital investment. As financial literacy skills entail the ability to assess whether an investment is worthwhile or not, in this paper we explore whether more financially literate students place a higher value on schooling as compared to less literate ones. Specifically, do financially literate students "care" more about schooling due to their ability to discern the nature of education as an investment which entails short-term costs and long-term benefits? We posit that students with higher financial literacy might be more aware of the financial and non-financial (psychological and opportunity) costs that education entails, 1 as well as the monetary and non-monetary (e.g. occupational prestige) returns that it yields. As no variable perfectly captures the value that students attribute to schooling, in this analysis we rely on proxies such as measures of truancy and time spent doing homework (henceforth, time commitment to education), and attitudes towards school (henceforth, attitudes) . With these, we examine whether financial literacy affects: i) the chance that students skip school days or classes; ii) the amount of time students devote to homework outside of school; and iii) students' attitudes towards school.
The goal of evaluating financial knowledge of high school students around the world has recently been taken up by the OECD's Programme for International Student Assessment (PISA), which in 2012 added a module on financial literacy to its review of high school students' proficiency in mathematics, reading, and science. The PISA financial literacy module has been administered to students in 18 OECD and non-OECD economies that voluntarily opted to be part of the assessment. 2 Around 29,000 students completed the module, representing about nine million 15-year-olds in the schools of the 18 participating countries and economies. 3 This analysis is based on the financial literacy module in the PISA data for Italy, one of the few participating countries that permits a regional-level analysis thanks to the inclusion of a regional identifier and an adequate sample size. 4 This paper makes three important contributions. First, we shed light on whether financial literacy shapes individual perceptions of the inherent value of schooling among high school students, which no prior research has heretofore addressed. In doing so, we provide a systematic description of regional differences in financial literacy which offers a quite novel focus within the Italian context. Second, we draw on the OECD PISA database for Italy, one of the countries with the lowest levels of financial literacy among those that took part in the 2012 international assessment (OECD 2012a; Lusardi 2015a ). Despite its cross-sectional nature, this database has great potential and is still largely unexplored in financial literacy research. 5 Third, drawing on different data sources, we propose a set of novel and plausibly exogenous instrumental variables to control for omitted variable bias, reverse causation, and random measurement error in financial literacy.
Results show that higher financial literacy increases students' perceived value of schooling by boosting their time commitment to education. Specifically, we observe lower levels of unjustified absences and class delays, together with more time devoted to homework in response to higher financial literacy.
Different model specifications suggest, for instance, that an increase in one proficiency level 6 is associated with one to two more hours per week spent on out-of-school study time. Conversely, there is no robust 2 Thirteen are members of the OECD: Australia, the Flemish Community of Belgium, the Czech Republic, Estonia, France, Israel, Italy, New Zealand, Poland, the Slovak Republic, Slovenia, Spain, and the United States; five are partner countries and economies: Colombia, Croatia, Latvia, the Russian Federation, and Shanghai-China (Table A1 in Appendix A). 3 Refer to the data section for an accurate description of the sampling procedure. 4 The sample is representative at the national and regional level. 5 Bottazzi and Lusardi (2016) and Christelis, Georgarakos, and Lusardi (2016) stand out as notable exceptions. 6 An increase of one proficiency level corresponds to a 75-unit increase on a 0-1000 score scale. See section 3 for further details.
evidence that financial literacy shapes attitudes towards school, suggesting that young adolescents' behavior might be easier to measure objectively than attitudes.
Our findings have wide ranging implications for educational policy. Demonstrating that financial literacy increases students' awareness of the importance of education is useful in informing governments and their policy advisers as they consider new initiatives for financial education and evaluate the possibility of including financial literacy in school curricula.
The rest of the paper is organized as follows. Section 2 discusses the available literature and identifies the gaps the present study seeks to address. Section 3 describes the PISA financial literacy assessment, the sample of study, and the variables chosen. Section 4 provides descriptive statistics on the sample of schools and financial literacy skills by region. Section 5 provides empirical evidence on the relationship between financial literacy and students' perceived value of schooling. Section 6 summarizes the results, discusses policy recommendations, and outlines implications for future research.
II. Literature Review
Financial literacy research has grown rapidly over the past two decades. Scholars have extensively documented that financial literacy impacts individual decision making in several domains, with wide-ranging implications that apply to individuals, communities, countries, and society as a whole (Lusardi and Mitchell 2014; Lusardi 2015b ). Yet little is known about how financial literacy skills relate to outcomes in the teenage years. Despite the increasing availability of data on students' financial literacy, scant academic research has focused on the interplay between financial literacy and school-related environments and processes.
Moreover, despite scholarly recognition that endogeneity in financial literacy is a serious concern, assessing the validity of novel instruments exploiting regional-level variation may further contribute to enriching the field.
a. Financial literacy as predictor of later-life behavior
Scholars have devoted a great deal of attention to the role of financial literacy in affecting later-life behavior such as wealth accumulation (Jappelli and Padula 2013; Behrman et al. 2012; Fort, Manaresi, and Trucchi 2016; van Rooij, Lusardi, and Alessie 2012) , debt load (Huston 2012; Lusardi and Tufano 2015) , retirement planning (Lusardi and Mitchell 2007; Alessie, van Rooij, and Lusardi 2011; Almenberg and Säve-Söderbergh 2011; Fornero and Monticone 2011; Lusardi and Mitchell 2011; Sekita 2011; van Rooij, Lusardi, and Alessie 2012; Agnew, Bateman, and Thorp 2013) , and stock market participation (van Rooij, Lusardi, and Alessie 2011; Arrondel, Debbich, and Savignac 2012; Xia, Wang, and Li 2014; Arrondel, Debbich, and Savignac 2015) . In this study we explore the importance of focusing on financial literacy research for earlierlife outcomes, endorsing the idea that financial literacy originates early in life in the context of the family (Hastings, Madrian, and Skimmyhorn 2013; Grohmann, Kouwenberg, and Menkhoff 2015) and develops jointly with other cognitive and non-cognitive skills, exhibiting properties such as self-productivity and dynamic complementarity (Cunha and Heckman 2007; Cunha, Heckman, and Schennach 2010; Hastings, Madrian, and Skimmyhorn 2013) . 7 If financial literacy evolves throughout the life course by means of interactions with the external context including the school environment, this study will show whether it can determine life outcomes well before individuals enter the labor market. Grohmann, Kouwenberg, and Menkhoff (2015) conducted one of the first studies to systematically assess the role of childhood experiences as root drivers of financial literacy. Using 12 childhood-related variables, the authors explored the two main channels through which early-life experiences affect financial literacy, namely family and schooling. They documented stronger direct influences of the former, suggesting that the importance of childhood experiences may partially explain why it is so difficult to train and improve young adults' financial literacy through ad hoc courses. Their study concluded that financial literacy -and possibly even more financial behavior -may be deeply rooted in personality traits, hence the family and 7 Self-productivity refers to the property whereby the skills produced at one stage augment the skills attained at later stages. Dynamic complementarity entails that skills produced at one stage raise the productivity of investment at subsequent stages. Together, self-productivity and dynamic complementarity produce skill multiplier effects, which are the mechanisms through which skills beget skills and abilities beget abilities (Cunha and Heckman 2007) .
educational background of the target group should be more carefully considered when designing training courses.
A growing body of related literature revolves around the concept of financial socialization, i.e. the idea that children learn about finances through deliberate instruction, participation, and practice, as well as through direct observation and involuntary interaction (Shim et al. 2010; Jorgensen and Savla 2010; Van Campenhout 2015) . Shim et al. (2010) highlighted the prominent role of the family in young adults' financial socialization, claiming that parents can be both direct teachers and useful role models in the financial development of their children. Their findings suggest that seeing one's parents as financial role models is linked to both students' complying in positive ways with parental expectations and to displaying favorable attitudes towards performing healthy financial behaviors. What is more, when parents are actively involved and serve as role models, young adults feel they can control their financial behaviors better.
b. Financial literacy in schools
Research on financial literacy in schools has taken two main directions. The first is mainly descriptive, focusing on assessing how well-informed people are before entering the labor market.
Measuring youth's competence in financial literacy is crucial, as in many countries young people face one of the most important financial decisions in their lives, i.e. whether to invest in college or higher education. In the US context, several authors have measured high school students' financial literacy using data from the Jump$tart Coalition for Personal Financial Literacy and the National Council on Economic Education, providing a rather nuanced evaluation of what young people know when they enter the workforce (Mandell 2008) . Studies on college student financial literacy (Chen and Volpe 2008; Cull and Whitton 2011) echoed the findings for high school students: students are not knowledgeable about personal finance, and their low levels of knowledge will limit their ability to make informed decisions.
A second research stream builds on experimental evidence and is concerned with quantifying the impacts of financial education programs aimed at improving financial knowledge and awareness among students. As one example, several U.S. states mandated financial education in high school at different points in time, generating "natural experiments" utilized by Bernheim, Garrett, and Maki (2001) , one of the pioneer studies in this field. Evidence of the effectiveness of these programs in improving literacy is mixed. For instance, while Mandell (2008) documented that Chicago students in ten classes slightly improved their financial literacy after a financial literacy course, Mandell (2005) found no evidence of an increase in knowledge, though a higher propensity to save in 17 to 19-year-old students who were taught financial education in high schools. More recently, Lührmann, Serra-Garcia, and Winter (2015) examined the impact of a short financial education program on teenagers in German high schools, which they found significantly improved students' interest in financial matters, their financial knowledge, and their ability to properly assess the riskiness of assets. In a similar spirit, Becchetti, Caiazza, and Coviello (2013) used a difference-indifference estimation strategy to study the effect of a financial education course on financial literacy and investment attitudes in a large sample of high school students in Italy. The course in finance reduced the virtual demand for cash and increased the level of financial literacy and the propensity to read economic articles, in both treated and control classes, compared to pre-treatment baseline levels. Similar programs have been implemented in the US, Brazil, and Spain, and their mixed effectiveness discussed by Walstad, Rebeck, and MacDonald (2010) , Bruhn et al. (2013) , and Hospido, Villanueva and Zamarro (2015) , respectively.
Research on financial literacy in school is, hence, quite narrow in scope. The dataset on the financial literacy of high school students collected by the OECD as part of the 2012 Programme for International
Students Assessment therefore provides a unique opportunity to expand scholarly knowledge on the interplay between financial literacy skills and school-related outcomes such as student performance, effort, and motivation. No studies have yet drawn on these data to address questions of this kind.
c. Dealing with endogeneity in financial literacy research
In recent years, an increasing number of scholars has started to address the potential endogeneity of financial literacy by means of instrumental variables (IV) or generalized method of moments (GMM) techniques more broadly. To provide a background for what follows, we briefly review some of the studies that were most successful in handling these methodological concerns. We group them according to three broad categories of instrumental variables chosen, namely i) family background and financial knowledge of the peer or reference group, ii) information on past education and previous financial or math knowledge, and iii) instruments that exploit natural experiments or geographical variation in specified outcomes.
Van Rooij, Lusardi, and Alessie (2011) evaluated the relationship between financial literacy and stock market participation instrumenting financial literacy with the financial experiences of siblings and parents, claiming that these were not under the control of the respondent and were hence exogenous with respect to his or her actions. Arrondel, Debbich, and Savignac (2012) attempted to answer the same question in the French context, focusing on whether parents planned for retirement, owned a life insurance policy, or read the economic and financial press as proxies for parental financial knowledge. Alessie, van Rooij, and Lusardi (2011) were instead concerned with estimating the causal effect of financial knowledge on retirement planning in the Netherlands, and they chose as IV information on whether the financial situation of the oldest sibling was "better," "the same," or "worse" than the financial situation of the respondent. The same methodology was employed by Agnew, Bateman, and Thorp (2013) Van Rooiij, Lusardi, and Alessie (2012) relied on information on exposure to financial education acquired in school as an instrument for financial sophistication, in order to study the relationship between financial literacy and household net worth in the Netherlands. In particular, they focused on how much of the respondents' education was devoted to economics. Another example of a study relying on prior financial knowledge is Jappelli and Padula (2013) , who investigated the effect of financial literacy on wealth accumulation and national saving throughout Europe, choosing the math literacy endowment before entering the labor market as a potentially valid instrument for the current level of financial literacy.
As for the third group, Lusardi and Mitchell (2009) There is still some disagreement among scholars on the effect size of IV estimates as compared to simple Ordinary Least Squares (OLS). Lusardi and Mitchell (2014) reported that out of 11 studies using instrumental variables for financial literacy across different countries, all of them documented larger IV estimates. Behrman et al. (2012), Fort, Manaresi, and Trucchi (2016) , and Calcagno and Urzì Brancati (2014) aligned with Lusardi and Mitchell's findings (2014) . Conversely, in a meta-analysis of the relationship between financial literacy and financial behavior, Fernandes, Lynch Jr., and Netemeyer (2014) reached the opposite conclusion. According to their study, analyses using instrumental variables produced smaller effects than those using simple cross-sectional designs and OLS.
Despite the existence of papers using instrumental variable techniques to account for the endogeneity of financial literacy, all of them have been concerned with predicting forms of financial behavior such as stock market participation, retirement planning, or household wealth accumulation. By contrast, this paper contributes to the literature by providing a new strategy to identify the causal effect of financial literacy on yet unexplored school outcomes such as measures of time commitment to education and attitudes towards school. The analysis below also sheds additional light on the IV-OLS effect size controversy outlined above.
III. Data and Methodology

a. Sample
In what follows we use data collected by the OECD Programme for International Student Assessment (PISA) for high school students in Italy in 2012. The goal of the PISA financial literacy module was to assess the literacy and financial capabilities of 15 year-old students across 18 OECD and non-OECD countries. 8 This survey evaluated high school students' competencies in reading comprehension, mathematics, science and, for the first time in 2012, financial literacy. The latter questions were included in response to the last major economic crisis, which evidenced a widespread lack of financial sophistication that contributed to ill-informed financial decisions.
PISA samples were designed in a two-stage stratified fashion. First, individual schools in which 15-year-old students could be enrolled were sampled, with probabilities proportional to their size. 9 In the second stage, students were sampled within schools. 10 In the 18 countries that also implemented the optional financial literacy assessment, sampled schools selected with equal probability 43 students, 35 of whom completed the core assessment, and the remaining eight were administered the financial literacy module. 11 PISA has an age-based definition for its target population, i.e. one not tied to the institutional structures of national education systems (OECD 2014a). PISA assesses students who are age between 15 years and three months and 16 years and two months at the beginning of the assessment period (plus or minus a one-month allowable variation), and who are enrolled in an educational institution in grade seven or higher, regardless of the grade levels or type of institution in which they are enrolled, and regardless of whether they are in full-time or part-time education. Hence, PISA tests the knowledge of a group of individuals born within a comparable reference period who may have followed different educational trajectories both in and out of schools.
The 2012 PISA assessment consisted of 40 math and reading questions, as well as questions about students' experiences with money matters. Additional questions were asked to students to gather information about themselves, their home and school environment, their learning experiences, and their attitudes. School principals also answered questionnaires on school policies, the learning environment, and the school's provision of financial education in prior and the current year. 12 In three of the 18 countriesnamely Belgium, Croatia, and Italy -parents filled a questionnaire too.
Of the 18 countries surveyed, Italy provides an interesting case study for several reasons. First, results from the 2012 PISA financial literacy assessment show that Italy occupies the second-lowest rank out of the 18 OECD and non-OECD countries that participated in the module (Table A1 , Appendix A), with a mean financial literacy score of 466, well below the OECD average of 500 (OECD 2014a). Second, Italy is the country with the highest number of schools sampled (1,158) and the highest number of students within schools (7,068), providing a substantial sample size for analysis. Third, and related to the above, the dataset for Italy includes a regional identifier that makes it possible to conduct the analysis at the sub-national level with a satisfactory sample size per region. Table 1 summarizes the school outcomes chosen for this analysis. No variable perfectly captures the extent to which students value schooling. Nevertheless, the PISA database gives the opportunity to examine proxy indicators such as measures of truancy, time spent on out-of-school study time, and attitudes towards school. We presume that students who skip classes or school days frequently, think school is a waste of time, and devote little time to homework, would be more likely to perceive schooling as a worthless investment. 13 Our analysis investigates the relationship between financial literacy and each outcome separately. We attempted to combine truancy measures and attitudes into factors, yet any factor analysis suggests a degree of reliability (Cronbach's alpha) less than 0.7 -the conventionally accepted threshold for factors. We take this evidence as suggestive that each selected variable captures a different underlying construct.
b. Measures
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[ Table 1 about here]
Financial literacy was measured in PISA using a mixture of multiple-choice and constructedresponse questions. These items assessed familiarity with financial products, understanding and use of financial terms, conceptual understanding of numeracy, application of numeracy skills, and capacity to make effective financial decisions. PISA assessed not only whether students can reproduce knowledge, but also whether they can extrapolate from what they have learned and apply their knowledge in new contexts. Three dimensions were considered when designing the financial literacy questions, namely content, i.e. the areas of knowledge that are essential for financial literacy; processes, i.e. the approaches and mental strategies called upon to negotiate the material; and contexts, i.e. the situations in which the financial knowledge, skills, and understanding are applied (OECD 2014a).
13 Holding other factors constant, such as parental influences. 14 Simple correlations (Table A2 in Appendix A) align with this idea.
The PISA test design permits to construct a single scale of proficiency, drawing on all the questions in the financial literacy assessment. 15 Each question is associated with a particular point on the scale indicating its difficulty, and each student's performance is associated with a particular point on the same scale that indicates his or her estimated financial literacy proficiency (OECD 2014a). The single continuous scale is divided into five levels ( Table 2) . Level 1 indicates low proficiency, Level 2 is the international baseline proficiency level, and Level 5 indicates high proficiency. Students at Level 1 are considered to be financially illiterate, while students at Level 2 are only starting to apply their knowledge to make financial decisions in contexts that are immediately relevant to them. 16 Each proficiency level represents 75 score points, i.e. there are 75 points between the top of one level and the top of the next. 17 A difference in performance of one proficiency level therefore represents a significant gap in financial literacy performance (OECD 2014a). Proficiency levels allow researchers to investigate differences in financial literacy not only across countries but also within countries (Lusardi 2015a ).
[ Table 2 about here]
The structure of PISA prevents the use of a single value as a proxy for the student's results, since each student only replies to a certain number of questions in the entire questionnaire. These replies, together with information on several variables in the questionnaire, yield a distribution of values to be created a posteriori for each individual. In total, five random values called plausible values (PVs) are obtained from this distribution for each student. 18 The five plausible values need to be accounted for in the estimation process in order to avoid problems associated with biases and inefficiency (OECD 2014b). To account for these properties, the PISA database provides 80 replicates of individual weightings, which allow for efficient 15 The OECD makes the single item responses publicly available but not the text of the questions. 16 Students at each level are expected to be proficient at the preceding level, and to reach a particular proficiency level a student must correctly answer a majority of items at that level. 17 In the analysis that follows I divide the financial literacy score by 75 to interpret a one-unit increase in financial literacy as an increase in one proficiency level. 18 As it is common with item response scaling models, student proficiencies are not observed; they are missing data that must be inferred from the observed item responses. PISA uses the imputation methodology usually referred to as plausible values (PVs) to make this inference and produce consistent estimators of population parameters. 
c. Methodological approach
As the PISA study is cross-sectional, the relationship between financial literacy and the outcomes of interest may suffer from reverse causation. In addition, these variables might be jointly determined by a third omitted factor such as unobserved ability, personality trait, or family upbringing. Empirical measures of financial literacy are also likely to suffer from measurement error that, ceteris paribus, can bias standard estimates of the impacts of financial literacy towards zero. In order to deal with these concerns, this analysis complements ordinary least squares (OLS) estimates with an instrumental variable approach (IV). We first estimate the following OLS specification:
where ! is any school outcome proxying for students' perceived value of schooling, # $ is a vector of individual, household, and school-level covariates, and % ) is our coefficient of interest.
For each outcome we estimate four specifications to explore how additional controls affect the relationship between financial literacy and the dependent variable. Model 1 provides the bivariate correlation between financial literacy and the outcome. Model 2 adds individual-level characteristics such as gender, age, and grade attended. In Model 3 we add household-level controls such as family socio-economic status and a dummy for whether the student lives in a household with both parents. Socio-economic status is estimated by the PISA index of economic, social, and cultural status (ESCS), built to be internationally comparable and based on indicators such as parents' education and occupation, the number and type of home possessions -which are used to indicate levels of household wealth, -and the educational resources available at home. Lastly, model 4 accounts for school-level characteristics such as the type of school attended (public vs private), school orientation (generic vs vocational), school size as measured by total school enrolment, class size, and student-teacher ratio. All specifications account for regional dummies to control for regionspecific heterogeneity. 20 Standard errors are clustered at the school level.
Building on the previous specification, we then attempt to account for the potential endogeneity of financial literacy by estimating the following model: literacy today is higher in regions where more provinces were involved in commercial exchanges in the past (Bottazzi and Lusardi 2016).
Individual-level instruments are devised using PISA data aggregated at the school level, excluding the information pertaining to the student him/herself. 22 We construct the percentage of a student's schoolmates who have at least one parent working in direct contact with money flows, the average educational expenditure among a student's schoolmates, the percentage of schoolmates who have a bank account or a prepaid debit-card, and the percentage of schoolmates who discuss money matters with their parents at least once per week.
We acknowledge that some of these variables could still affect the dependent variable directly, so we use Hansen's J test of over-identifying restrictions to determine which instruments appear truly independent of the second-stage disturbance term. We conclude that the Hansen J statistic does have power in identifying problematic candidate instruments and use only the variables that survive tests for both instrument strength (i.e. relevance) and exogeneity (i.e. validity). Specifically, we carry out the empirical analysis relying on a combination of three regional-level instruments (Table 3) 
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[ Table 3 about here]
The validity of the regional-level instruments rests on the assumption that these variables should correlate well with students' financial literacy without affecting the school outcomes directly or indirectly through unobserved factors. Our variable on the share of finance-related newspapers builds on the volume of released newspapers -instead of the frequency or number of newspapers actually read -so we view this F=35.59 and F=13.16, respectively) . Yet the first question was asked only to half of the students, and the second to the other half. When combined with the fact that some of the outcomes were also not asked to some groups of students, the sample size loss is significant. Anyway, findings using these variables as instruments are unchanged -and available upon request. reveal that Italian high school students skip a whole school day on average one day every two weeks, and they get to school late or skip classes at a similar -yet somewhat lower -frequency. 28 Moreover, students spend a little less than nine hours per week on homework and, despite considerable variability, the majority of them agree with the proposition that schooling is a worthwhile investment.
[ Table 4 about here] Italy, school quality does not vary dramatically by family income level or location, as it does in some 27 The OECD devised three types of questionnaires, i.e. A, B, and C. Questions on time spent on activities were not asked in questionnaire B, while questions on attitudes towards school were not asked in questionnaire A. Even though these are not technically missing data (they are coded as N/A, i.e. not available), in the Appendix (Table A4 ) we verify that these "missing" students do not systematically differ in terms of socio-demographic characteristics. We find no systematic differences in terms of age, gender, grade, and socio-economic status. Yet we document statistically significant differences in the financial literacy score. Students missing on the dependent variable tend to have on average a lower financial literacy score, a finding to keep in mind when interpreting results. 28 Due to the way the variable is coded, this is an approximate assessment. 29 Trentino-Alto Adige has a far higher number of schools and students as I combined the autonomous provinces of Trento and Bolzano -separate in the PISA data -to reflect the reality that Italy has actually 20 regions (instead of 21).
b. School characteristics
countries such as the United States (Bottazzi and Lusardi 2016). Public schools are not considered to be lower quality than private schools, and the difference between students attending the two types of schools rests mainly on the socioeconomic status of the family, a variable we are able to control for. Lastly, there is little cross-regional variability in terms of class size and student-teacher ratio, which average 25-26 students per class and 10 students per teacher, respectively.
[ Table 5 about here]
c. Financial literacy
Italy's performance in financial literacy is second to last when considering all countries and economies participating in the global financial literacy assessment (Table A1 , Appendix A). More than one in five students does not reach the baseline level of proficiency in financial literacy, and only two per cent of students are top performers (Level 5). Regional differences are large (Figure 1 ), as the difference between the best-performing region (Veneto) and the worst-performing one (Calabria) is around 86 score points, i.e.
larger than one proficiency level. To locate these findings in a comparative perspective, only two regions report financial literacy scores that are above the average of the OECD countries (500), namely Veneto and Table 6 provides results from an OLS specification of the school outcomes of interest on financial literacy, accounting for individual (model 2), household (model 3), and school-level (model 4) controls progressively. Panel (a) focuses on pupil time commitment to education outcomes, while panel (b) focuses on attitudes. Our model specifications suggest that financial literacy is positively associated with the value students place on schooling, regardless of whether the latter is proxied by measures of time commitment to education or school attitudes. Coefficients are strongly statistically significant and robust to the inclusion of individual, household, and school-level controls. Accounting for controls marginally affects the significance of the estimates, though it does reduce the magnitude of the financial literacy coefficients by a fifth to half.
V. Multivariate results
[ Table 6 about here]
Among individual-level controls, gender plays a relevant role, suggesting that girls place on average a higher value on schooling as compared to boys. Girls tend to be late for school less frequently, skip fewer school days or classes, spend almost three additional hours per week on homework, and agree that schooling is a beneficial investment that will help them be more prepared for college and adult life more broadly. Age turns out to be a weak predictor of all school outcomes, which is not surprising given the little variability in the age of the students sampled. We also see that students in higher grades are less likely to engage in truancy and more likely to spend time on homework, though their attitudes differ only slightly from those of lower-grade students.
Evidence on the role of household-level characteristics is more mixed. Except for a few outcomes, there is no evidence of a clear SES-gradient in students' perceived value of schooling, while family stability and parental involvement -as proxied by an indicator for whether the student lives in a family with two parents -emerge as clearer drivers of students' time commitment to education. In terms of school characteristics, students in private schools are less likely to skip school days, consistent with the nature of the private school system which tends to devote more resources to monitoring student absences and interacting with parents. Lastly, vocational education is associated with higher truancy and more negative attitudes towards school, in line with the idea that students who sort into vocational education value working more than schooling and report a higher discount rate.
The positive association between financial literacy and students' perceived value of schooling is consistent across outcomes. The only exception to this trend is in the "get a job" question, which suggests that more financially literate students tend to disagree with the idea that trying hard at school will help them get a good job. 30 We suspect students might have interpreted the idea of getting a job as a short-term substitute for college education, instead of a life stage that can occur after college and build upon prior human capital investments. This hypothesis is consistent with both the positive financial literacy coefficient observed in the "prepare for college" question, and the positive association between vocational education and "get a job", which departs from the overall trends discussed above. By suggesting that students in vocational education agree with the claim that trying hard at school will help them get a good job -though not get into a good college -we have yet another indication that students may not have understood the meaning of the question. We remain confident that this exception does not invalidate our main conclusions.
[ Table 7 about here] 30 In the full specification (model 4), the financial literacy coefficient is only significant at the 10 per cent level. Table 7 assesses the robustness of the findings reported in Table 6 by addressing potential endogeneity concerns. We report the financial literacy coefficient from a full specification accounting for individual, household, and school-level controls. 31 Column (1) reports the financial literacy coefficient from an OLS specification, as per model 4 in Table 6 . Columns (2), (3) and (4) Third, even the most conservative IV estimate is three to four times larger in magnitude as compared to its OLS counterpart, suggesting that OLS results underestimate the magnitude and significance of financial literacy as a determinant of school-related outcomes.
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Estimates of the relationship between financial literacy and students' time commitment to education indicate that an increase of one proficiency level in financial literacy reduces the number of times students are late for school and skip school days by 0.18 and 0.16, respectively (column 3), a close-to-fourfold reduction as compared to the OLS estimates. 33 As students get to school late and skip a whole school day roughly one day every two weeks, this effect size implies a reduction in truancy by 18 and 16.4 per cent per two-week period, respectively. Moreover, an increase in one proficiency level is associated with one to two more hours per week spent on out-of-school study time, a small yet non-negligible gain. Scholars have shown that time spent on homework has positive impacts on the educational trajectories of children as they 31 According to Table 6 , this is the most conservative specification. The full output with four specifications per outcome can be found in Table A5 (Appendix A). 32 The attenuation bias due to measurement error in financial literacy also drives estimates towards zero. Measurement error in financial literacy may be substantial because respondents may guess the answer at random or they may misunderstand the question. 33 We are aware of the complexity of interpreting changes on a 0 to 3 continuous scale where each level does not correspond to an exact number of times a student skipped school or classes (Table 1 ), yet this parameterization makes the estimation strategy and the application of the sampling design through in-built Stata commands more straightforward. Substituting with dichotomous variables measuring the probability of being late for school or skipping one whole day at least once over the previous two weeks, the interpretation of these effects suggest that an increase in one FL proficiency level is associated with a reduction in the probability of being late for school by 11.4 per cent and a reduction in the probability of skipping one whole day by 12 per cent.
grow older (Eren and Henderson 2008; 2011) . Specifically, while the association between time on homework and achievement gains -as measured by grades or standardized test scores -tends to be weak for children in elementary school, it is strong and significant for high school students (Cooper, Robinson, and Patall 2006) . 34 Drawing in turn on the large body of research relating academic achievement and subsequent wages (Currie and Thomas 1999; French et al. 2015) , we suspect high school financial literacy might have powerful indirect effects on individual wages later in life.
By contrast, the relationship between financial literacy and attitudes towards school fades once we control for endogeneity, providing no evidence of a direct causal effect of the former. The effect size does not statistically differ from zero across all outcomes and all specifications, hence increasing confidence in the validity of the chosen instruments.
VI. Discussion
In this study we have used Italian data from the 2012 OECD PISA financial literacy assessment to investigate whether financial literacy skills play a role in shaping the value that high school students place on schooling. Our analysis posits that financial literacy may play a role within the school context by raising students' awareness of the financial and non-financial benefits of gaining additional education, together with the lifetime costs associated with poor school outcomes. To measure the extent to which students value schooling, we use measures of time commitment to education and attitudes towards school. Our results suggest that higher financial literacy increases students' perceived value of schooling by boosting their time commitment to education. Yet we find no robust evidence that financial literacy shapes students' attitudes towards school.
The finding that financial literacy shapes students' time commitment to education but not attitudes towards school is at odds with the belief that changes in attitudes are a precondition for changes in behavior (Ajzen 1991; Armitage and Conner 2001) . We advance three hypotheses that can help reconcile this puzzle.
First, attitude-related questions might not be a valid proxy for students' perceived value of schooling, as somewhat evidenced by the "get a job" question discussed above. Second, even if these measures are reliable, we suspect adolescents' behavior could be easier to measure objectively than attitudes, especially during ages in which attitudes are quite unstable and the value of a higher education is not clear yet. Third, the nature of financial literacy as a skill that stresses the practical side of decision-making may be more conducive to immediate behavioral changes, such as reduced delays or absences, as compared to shifts in attitudes.
In terms of time commitment to education, we document a larger effect size using IV versus OLS.
Our most conservative IV specifications indicate that an increase in one financial literacy proficiency level implies a reduction in school delays and school absences by 18 and 16.4 per cent, respectively, over a twoweek period. Also, an increase in one proficiency level is associated with one to two additional hours per week spent on out-of-school study time. When converted to annual terms, 35 a one to two hour per week increase in time devoted to homework translates into 34 to 68 more hours per year, a substantial human capital advantage. This study further adds to the debate over the relative size of OLS vs IV estimates in financial literacy studies. In this respect, our finding that OLS coefficients on financial literacy are biased downward due to omitted variable bias and measurement error in financial literacy aligns with Behrman et al. (2012) and Lusardi and Mitchell (2014) .
More broadly, this research highlights the role of financial literacy as a driver of human capital accumulation. By departing from math and reading skills in its deeper focus on decision-making, the value of time, the role of incentives and rewards, and the importance of savings, 36 we show that financial literacy 35 A school year has approximately 34 weeks. 36 Math and reading skills are indeed correlated with financial literacy, yet it is important to highlight that financial literacy retains a different character, to the extent that a high level of competence in the former two disciplines does not necessarily translate into a high level of financial literacy. Also, Italy is one of the countries in which variation in financial literacy is least explained by variation in math skills (OECD 2014a) . In Italy about 62% (compared to the OECD average of 75%) of the financial literacy score reflects some skills also measured in math or reading assessments, while 38% (compared to the OECD average of 25%) of the score indicates factors measured only from the financial literacy assessment.
affects the extent to which students view schooling as a worthwhile investment by curtailing wasted human capital. Although the data do not allow us to further investigate the precise mechanisms whereby this effect is produced, we suspect that financial literacy shapes students' perception of the intrinsic value of education by raising their awareness of the short-term financial and non-financial costs that education entails, as well as the long-term monetary and non-monetary returns that it yields. This finding is of particular relevance to academics and policy-makers concerned with boosting human capital accumulation during the teenage years.
Additionally, one might expect positive spillover effects on other later-life outcomes such as the choice of occupation, wealth, earnings, savings, stock-market participation, and retirement preparedness.
Policy implications are clear. In the case of Italian youth, the highest priority is in the Southern regions. Devising effective strategies to boost financial knowledge of students in the South would allow the national average to get closer to the OECD one. On a broader scale, governments can strengthen financial education interventions by complementing students' academic training. Including a course with economic or finance-related content in school curricula could be an effective strategy, exposing students to structured sequences providing them with the tools needed to make better financial decisions. 
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625
Students can apply their understanding of a wide range of financial terms and concepts to contexts that may only become relevant to their lives in the long term. They can analyze complex financial products and can take into account features of financial documents that are significant but unstated or not immediately evident, such as transaction costs. They can work with a high level of accuracy and solve non-routine financial problems, and they can describe the potential outcomes of financial decisions, showing an understanding of the wider financial landscape, such as income tax.
Level 4 550
Students can apply their understanding of less common financial concepts and terms to contexts that will be relevant to them as they move towards adulthood, such as bank account management and compound interest in saving products. They can interpret and evaluate a range of detailed financial documents, such as bank statements, and explain the functions of less commonly used financial products. They can make financial decisions taking into account longer-term consequences, such as understanding the overall cost implication of paying back a loan over a longer period, and they can solve routine problems in less common financial contexts.
Level 3
475
Students can apply their understanding of commonly used financial concepts, terms and products to situations that are relevant to them. They begin to consider the consequences of financial decisions and they can make simple financial plans in familiar contexts. They can make straightforward interpretations of a range of financial documents and can apply a range of basic numerical operations, including calculating percentages. They can choose the numerical operations needed to solve routine problems in relatively common financial literacy contexts, such as budget calculations.
Level 2
400
Students begin to apply their knowledge of common financial products and commonly used financial terms and concepts. They can use given information to make financial decisions in contexts that are immediately relevant to them. They can recognize the value of a simple budget and can interpret prominent features of everyday financial documents. They can apply single basic numerical operations, including division, to answer financial questions. They show an understanding of the relationships between different financial elements, such as the amount of use and the costs incurred.
Level 1
326
Students can identify common financial products and terms and interpret information relating to basic financial concepts. They can recognize the difference between needs and wants and can make simple decisions on everyday spending. They can recognize the purpose of everyday financial documents such as an invoice and apply single and basic numerical operations (addition, subtraction or multiplication) in financial contexts that they are likely to have experienced personally.
Note: To reach a particular proficiency level, a student must correctly answer a majority of items at that level. Students were classified into financial literacy levels according to their scores. Cut scores in the exhibit are rounded. Scores are reported on a scale from 0 to 1,000.
Source:
Organization for Economic Cooperation and Development (OECD), Program for International Student Assessment (PISA), 2012. 
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